T he major problem facing dentistry is that approximately 20% of the adult populations are edentulous. 1 An excessive loss of the residual alveolar ridge makes it difficult to provide prostheses that meets the needs of these dental patients. To help patients in their quest for a stable and comfortable complete denture, many remedies have been tried; that is, denture adhesives, cushions, and soft liners. These attempts have been met with limited success. Where the alveolar ridge is minimal, a procedure offering a functional, stable, and retentive complete denture is the implantretained overdenture. [1] [2] [3] Dental implants have become an increasingly common treatment option for missing dentition. [4] [5] [6] [7] To date, there is up to100% survival of all implants and they all retain functioning prostheses 8, 9 For mandibular edentulism, an implantretained overdenture should be considered a first choice for prosthodontic care. Several attachments can be used with implant-assisted overdentures: ball and socket attachments, bar attachments, and magnetic attachments. 10 -12 The bar used with overdentures may be cast (the bar was cast in chrome cobalt alloy and screwed onto the abutment after preparing it from burning out plastic bar and sleeves) or prefabricated (the bar consisted of universal bar joints, extension abutment, round-shaped bar, and universal fixation screws).
Bar and clip attachments provide greater retention and stability, permit splinting of implants, and can mask excessive residual ridge atrophy. [13] [14] [15] [16] [17] In the mandible, prefabricated bars are preferred to milled or custom bars because they are far less expensive and more solid with an equal cross-section. 18 Round bars allow greater distal vertical movement of the denture base (for instance, as consequence of mucosal resiliency and/or bone resorption) and produce less torque on the implants than the u-shaped bars. 19 Some research has studied the effect of a cast bar on implant-retained mandibular complete overdentures. 20 -23 However, the prefabricated bar has not been investigated. In this study, the prefabricated bar (Dyna Instant Adjusting Bar developed by Dyna Industries) was evaluated, and the results were compared with that of a cast bar.
MATERIALS AND METHODS
Ten completely edentulous patients 5 men and 5 women with age ranged from 51 to 67 years old were selected. The patients were free from any systemic or local disease that make the placement of the dental implants contraindicated, each patient received 2 (press-fit) dental implant (Dyna Dental Implant, Dyna Dental Engineering, Bergen op Zoom, The Netherlands) Titanium implants with 3.6 mm diameter and 13 mm length 1 implant each side in the canine regions of the mandible. The implants were left submerged unloaded for a healing and osseointegration period of 4 months.
After 4 months from the first surgery, the implants were uncovered, and the screw was replaced with the healing abutment. Selected patients in this study were randomly divided into 2 groups, 5 patients in each group to receive either sequence:
Group I: this group was provided with mandibular overdentures retained by cast bar and 2 clips.
Group II: patients in this group were provided with mandibular overdenture retained by prefabricated bar (Dyna Instant Adjusting Bar) and 2 clips.
Patients of both groups were received with conventional maxillary denture. All patients were evaluated clinically and radiographically immediately after overdenture delivery and after 6, 12, and 18 months.
Clinical Evaluation
Implant mobility. The supragingival of each implant was subjected to alternative pressure in different directions. Any degree of mobility considered failure of osseointegration. 24 Gingival index. The gingival index (GI) score of each implant was recorded on surfaces (mesially, distally, buccally, and lingually) according to Loe and Silness. 25, 26 The mean value of the right and left implants were added and the mean was calculated.
Plaque index. According to Mombelli et al, 27 the plaque index (PI) score were obtained from collecting the affected surfaces of the abutments.
Radiographic evaluation. The radiographic evaluation includes measuring the marginal bone height and bone density. Panoramic radiographs and standardized long cone paralleling technique with radiographic template were used to obtain serial periapical radiographs for each implant for measuring mesial and distal marginal bone height and bone density.
The processed periapical radiographs were digitalized and analyzed using special graphic computer software to trace the bone density and detect changes in gray level according to Wenzel 28 and El-Guindy et al. 29 For determining the values of bone density, 5 points were drawn on different locations in close proximity to the implant threads: 2 mesial, 2 distal, and 1 apical to inferior border of the implant. The mean of the 2 (mesial or distal) of each implant was considered the mean for (mesial or distal) bone density. The mean value of right and left implants was added, and the mean was calculated.
Statistical analysis of the obtained data was done using SPSS version 8 software program at a level of significance of Ͻ0.05. 
RESULTS

Results of Clinical Evaluation
During the follow-up periods, all patients in both groups were satisfied with their prostheses, regarding denture stability, retention esthetics, and occlusion.
No movement was found in the implants of both groups as detected clinically.
Gingival index. It was revealed that there were no statistically significant difference between both groups at the first day of denture delivery, and after 6 months, however, it was significant after 12 and 18 months, the GI was significantly high in group I that used mandibular overdenture on cast bar.
Results of plaque index It was revealed that there was no statistically significant difference between cast bar group I and prefabricated bar group II at the time of denture insertion and after 6 months. On the other hand, there was a statistically highly significant difference between both groups after 12 months and 18 months after denture insertion.
Results of Radiographic Evaluation
Results of marginal bone height. The results of the mesial and the distal marginal bone height for both groups at the different follow-up periods are summarized in Tables 1 and 2 and Figures 1 and 2) .
Mesial aspect. It was revealed that there was a statistically nonsignificant difference in the mesial bone height between both groups at the first day of denture delivery. However, there was a significant difference after 6 months and highly significant difference after 12 and 18 months between the both groups.
Distal aspect. It was revealed that there was a statistically nonsignificant difference in the distal bone height between group I and group II at the first day of denture delivery. After 6 months, there was a significant difference after 12 months and highly significant difference after 18 months.
Results of bone density.
Mesial aspect. The results of bone density in both groups at the different follow-up periods are summarized in Table 3 and Figure 3 . It was revealed that there was a statistically nonsignificant difference between both groups at the first day of denture insertion, significant difference after 6 and 12 months and highly significant difference after 18 months.
Distal aspect. The results of distal bone density in both groups at the different follow-up periods are summarized in Table 4 and Figure 4 . It was revealed that there were a statistically nonsignificant difference between both groups at the first day of denture insertion and after 6 months but there was highly significant difference after 12 months and after 18 months.
Apical aspect. The results of bone density in both groups at the different follow-up periods are summarized in Table 5 and Figure 5 . It was revealed that there were a statistically nonsignificant difference between both groups at the first day of denture insertion. However, there was a significant difference after 6 months and highly significant difference after 12 months and after 18 months.
DISCUSSION
GI around the dental implant is considered as a mirror of the periodontal condition of an implant, which in turn highlights its success or failure. 21 The results of GI showed statistically significant difference between the groups treated with cast and prefabricated bar. These results agree with the results of Akagawa et al, Burns et al, 31 and Naert et al 8 who stated that hyperplasia was observed around the implant in 25% of the patients. However, in this study, only a small amount of hyperplasia was observed in the prefabricated bar group.
After 12 and 18 months, the group treated with cast bar showed moderate inflammation in the gingival tissues surrounding some implants (score ranged between 1 and 2), whereas the group treated with prefabricated bar showed slight inflammation in the gingival tissues surrounding the implants (score ranged between 0 and 1). The increase in inflammation in the group treated with cast bar may be attributed to the presence of hyperplasia of the gingival tissues under the bar and around the abutments trying to fill the space between the alveolar ridge and the bar. Moreover, in the group II treated with prefabricated bar, the slight inflammation in the gingival tissues surrounding the implants may be attributed to the fact that the prefabricated bar was fully titanium fabricated and has smooth homogenous surface, which allow the patient to follow strict oral hygiene measures to control plaque accumulation around the implant.
PI score in this study ranged between 5.95% and 38% for cast bar group I and between 5.9% and 22.5% for prefabricated bar group II. The reason for this high score in cast bar group I may be attributed to the fact that the group treated with bar attachment may have had difficulty in cleaning the gingiva under and around the bar, and there are irregularities of the bar. These results agree with the results of Behneke et al, 32 who noted that the increasing incidence of remarkable plaque deposits represented the difficulty of the patients in maintaining a high level of oral hygiene.
The reason for low score of PI in prefabricated bar group II may be attributed to the smooth homogenous surface of the fully titanium prefabricated bar, which allows the patient to follow strict oral hygiene measures to control plaque accumulation around the implant and/or the remnants of food do not stagnate below it.
Reduction of the marginal bone height around the fixture abutments could, thus, be partly due to the healing phase because of the surgical trauma and bone removal during drilling. 33 The results of the bone height in this study showed a significant difference in mesial side and highly significant difference in distal aspects between both tested groups after 12 months, and there was a highly significant difference between both groups in mesial and distal aspects. However, the amount of bone loss in both groups was still within the acceptable range.
Radiographs were obtained immediately after overdenture insertion and periodically after 6, 12, and 18 months, to start the measurements of marginal bone levels with the threads of the implant as references. 34 These results were accepted on the basis of the findings of Albrektsson et al, 35 Smith and Zarb, 36 and Patsiatzi et al 37 who documented average loss of bone height adjacent to the fixtures of not more than 1.2 mm at the end of the first year and average of 0.2 mm annually thereafter as a radiographic criterion of implant success.
The increase in bone loss in cast bar group more than prefabricated bar group may be attributed to the accuracy in fabrication of the prefabricated bar, where it has high-polished surface, precision, stress-free properties and it adjusts itself automatically to the implants up to angulations of 18°, when threading the fixation screws.
It was observed that bone loss at the mesial surface was less than that in the distal surface in both groups at the Also, these results may be attributed to the difference in the amount of load transmitted to the supporting structures by rigid cast bar unit group I and a relatively flexible prefabricated bar joint group II used to retain the mandibular overdentures. These results agree with Naert et al and 8 Von Wowern and Hjorting-Hansen 39 who concluded that the force transmitted to the underlying edentulous ridge area in splinted implants with rigid cast bar will be more than separate implants, which is expressed as physiological massaging and stimulation of the underlying bone.
It is interesting that changes in both bone height and density came parallel to the biological findings in the 2 studied groups as evident from the results of this study. These results were accepted based on the findings of Albrektsson et al 35 and Patsiatzi et al.
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Summary
Ten completely edentulous patients received 20 push inform titanium Dyna dental implants, with 13 mm length and 3.6 mm diameter.
Patients sharing in this study were randomly divided into 2 equal groups, each containing 5 edentulous patients. Both groups had stage 1 surgery for placing 2 dental implant fixtures, 1 implant on each side anterior to the mental foramina.
Group I: Cast Bar Group
Patients in this group received conventional maxillary complete denture and mandibular bar-retained overdenture supported by 2 endosseous implants that remained submerged for a period of 4 months. The implants were uncovered, and after 1 week, the steps for construction of mandibular bar overdenture were started.
Group II: Prefabricated Bar Group
Patients in this group received conventional maxillary complete denture and mandibular prefabricated barretained overdenture supported by 2 endosseous implants that remained submerged for a period of 4 months. The implants were uncovered, and after 1 week, the steps for construction of mandibular bar overdenture were started.
The patients were evaluated clinically and radiographically immediately after overdenture delivery, after 6 months, 12 months, and 18 months.
Clinical evaluation of the patients included recording of GI scores, PI scores, probing depth using implant mobility, and percussion.
All patients were satisfied with their dentures, no mobility was detected in both groups and all implants gave a solid ringing sound on percussion indicating direct contact between the bone and implants i.e., successful osseointegration.
GI scores and PI scores in both groups showed increase through the 18 months follow-up period. This increase was attributed to the difficulty the patients found in maintaining a high level of oral hygiene. There was statistical significant difference between the 2 groups regarding the effect of treatment.
PI score was significantly higher in group I (cast bar) after 18 months than in group II (prefabricated bar).
Radiographic assessment of the mesial and distal alveolar bone heights around dental implants was performed using the cephalometric x-ray (sidexes). The results of the study showed minimal marginal bone loss in the group treated with prefabricated bar, which did not exceed a mean of 0.87 mm, at the end of 18 months follow-up period. According to the bone density, there was a statistically significant difference between the 2 groups in mesial and apical aspect after 18 months.
CONCLUSIONS
The following points were concluded from this study.
From the clinical point of view,
satisfactory results were obtained when 2 implants and bar attachment were used to retain mandibular overdenture.
2. Both the GI and PI scores were significantly higher in the group treated with 2 implants and the cast bar retained mandibular overdenture compared with the prefabricated bar. Comparación del uso de barras prefabricadas y fabricadas especialmente para sobredentaduras mandibulares completas retenidas con implantes ABSTRACTO: Propósito: Comparar barras prefabricadas y fabricadas especialmente para sobredentaduras mandibulares completas retenidas con implantes. Materiales y Métodos: Se seleccionaron diez pacientes sin dientes para la colocación de implantes dentales. Cada paciente recibió dos implantes dentales (fijado a presión), un implante en cada costado de las regiones caninas de la mandíbula. Los implantes quedaron sumergidos (sin cargar) durante un período de curación y oseointegración de 4 meses. Se dividieron a los pacientes en dos grupos, de cinco pacientes cada uno. Los pacientes del Grupo I recibieron dentaduras convencionales en el maxilar y una sobredentadura mandibular retenida por una barra fabricada especialmente. Los pacientes del Grupo II recibieron una dentadura convencional en el maxilar y una sobredentadura mandibular retenida por una barra prefabricada. Se evaluaron a todos los pacientes clínica y radiográficamente inmediatamente después de la entrega de la sobredentadura y después de 6, 12 y 18 meses. Resultados: Existió una reabsorción del hueso más pronunciada en el grupo de la barra fabricada especialmente, más que el grupo de la barra prefabricada y una pérdida mínima del hueso marginal en el grupo tratado con la barra prefabricada. Conclusión: Las sobredentaduras con la barra prefabricada demostró menos absorción del hueso distal a los implantes comparado con las sobredentaduras retenidas con implantes y barras fabricadas especialmente. Ambos el índice gingival y el índice de sarro fueron muchos más altos en el grupo tratado con la sobredentadura retenida con la barra fabricada especialmente. La sobredentadura retenida con implantes y barra prefabricada demostró una reducción poco significativa en la altura del hueso luego de un año y una reducción muy significativa después de los dieciocho meses.
PALABRAS CLAVES: implante dental, barra prefabricada, barra fabricada especialmente, sobredentadura mandibular Comparar barras pré-fabricadas e feitas sob medida para sobredentaduras mandibulares completas retidas por implante. Materiais e Métodos: Dez pacientes completamente desdentados foram selecionados para substituição por implantes dentários. Cada paciente recebeu dois implantes dentários (press-fit), um implante de cada lado nas regiões caninas da mandíbula. Os implantes foram deixados submersos (descarregados) por um período de cura por osseointegração de 4 meses. Os pacientes foram divididos em dois grupos, cinco pacientes em cada. Os pacientes do Grupo I receberam dentaduras maxilares convencionais e uma sobredentadura mandibular retida por uma barra fundida. Os pacientes do Grupo II receberam uma dentadura maxilar convencional e uma sobredentadura retida por uma barra pré-fabricada. Todos os pacientes foram avaliados clínica e radiograficamente imediatamente após a entrega da sobredentadura e após 6, 12 e 18 meses. Resultados: Houve reabsorção de osso mais pronunciada no grupo da barra fundida; mais do que o grupo de barra pré-fabricada e perda de osso marginal mínima no grupo tratado com barra pré-fabricada. Conclusões: As sobredentaduras de barra pré-fabricada mostraram menos reabsorção de osso distal em relação aos implantes em comparação com as sobredentaduras retidas por implante de barra fundida. Tanto o índice gengival quanto o resultado do índice de placa foram significativamente mais altos no grupo tratado com a sobredentadura retida por barra
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